Reduced nitric oxide synthase in the brainstem contributes to enhanced sympathetic drive in rats with heart failure.
Recent studies have suggested that central nervous mechanisms are involved in the enhanced sympathetic drive observed in heart failure (HF). Nitric oxide (NO) in the brainstem has been shown to reduce sympathetic nerve activity. The aim of this study was to determine whether the expression of neuronal nitric oxide synthase (nNOS) in the brainstem is reduced in rats with HF. Heart failure was produced by myocardial infarction in Wistar-Kyoto rats (HF group). Hemodynamic and echocardiographic examinations were performed. Western blot analysis for nNOS in the nucleus tractus solitarii (NTS) and the rostral ventrolateral medulla (RVLM) in the brainstem were performed to determine the expression of the nNOS gene in the HF group or sham-operated (control) group. We also performed in situ hybridization for nNOS mRNA and distribution in the brainstem. The expression of nNOS protein in the NTS and the RVLM were reduced in the HF group compared to the control group. The expression of nNOS mRNA in the brainstem was also reduced in the HF group, particularly in the NTS, compared to the control group. Intracisternal injection of NG-monomethyl-L-arginine elicited a smaller pressor response in the HF group than in the control group. These results suggest that reduced nNOS expression in the NTS and the RVLM, and the resulting reduced NO production of these sites, contribute to the enhanced sympathetic drive in HF.